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Physical and Chemical Properties of H Type Y Zeolites

Toshihisa FUKUSHIMA
Katsumi KAMIYAMA
Kazushige IGAWA

The products from hydrothermal treatment of NH,Y under various conditions have been examined by IR,
TPD, X-ray diffraction, Ny-adsorption, and 2°Sj and 2’Al-MASNMR. The amounts of Brénsted and Lewis
acids in H-type Y zeolites decrease linearly with a decrease of unit cell size. US-Y prepared by hydrother-

mal treatment maintains a Si(3Al) structural unit until the SiO,/AlO; ratio of framework reaches near 30.

The amounts of framework and non-framework aluminum are determined by a combination of 29Si-

MASNMR and chemical analysis, while not all non-framework aluminum of all samples is observable with

YAl-MASNMR.
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Fig. 1 Infrared absorption spectra of H type Y
zeolites.

Table 1 Properties of H type Y zeolites.

Sample No. 1 2 3 4 5 6 7
Unit cell size (A) 24.58 24.56 24.52 24.42 24. 41 24. 40 24.27
Si0,/Al,0; molar ratio 5.5 6.2 6.8 6.7 6.3 11.5 115
Na,0 wt.% 3.6 0.38 0.09 0.19 0.32 0.27 0.05
BET (m?/g) 665 710 787 696 606 670 857
NH;-TPD (mmol/g) 1.81 2.65 2.32 1. 46 1.4 1.31 0.1
Thermal stability 61 69 73 85 85 96 91
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Fig. 2 Infrared absorption spectra of pyridine ad-
sorbed on H type Y zeolites.
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chromatogram of ammonia for H type Y
zeolites.
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Fig. 4 Amount of acids in H type Y zeolites as
a function of the unit cell size.
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Fig. 5 Solid-state #Si-MASNMR spectra of H
type Y zeolites.
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Fig. 6 Total amount of acids in Y zeolites as a

function of framework aluminum content.

. Table 2 SiO,/Al,0; molar ratios of Y zeolites.

chem. anal. 25i-MASNMR
No. | unit cell size (A) = sample No.
Si0,/AlL,0, Si0,/AlL0, Na(u. c.)
5 1 24.64 5.5 5.4 51.9 NaY
; 2 24.58 5.5 9.0 34.9 ®
| 3 24.53 6.3 9.9 32.3
| 4 24.52 6.8 10.9 29.8 ®
? 5 24. 41 6.3 18.9 18.4 ®
6 24. 41 6.1 21.1 16.6
| 7 24.40 6. 4 25.2 14.1
8 24. 40 11.5 27.9 12.8 ®
9 24.27 115 (o) (0) @
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Fig. 8 Solid-state 27A1-MASNMR spectra of H type Y zeolites.

(8)




He A 7YR¥X 51 b DN 9

Table 3 Pore volumes of Y zeolites (Cranston, Inkley method)

Pore volume (mf/g)
Sample No. Unit cell size (A) Si0,/Al,04 Pore diameter (A)
20-100A p/pe=0.9

NaY 24.64 5.5 0.027 0.351 i
24.53 6.3 0. 050 0. 356 22.4

24.52 6.8 0.054 0.382 22.4

24.42 6.7 0.059 0.380 23.5

24.43 9.2 0.052 0. 380 23.5

24.27 25.2 0.055 0.350 23.5

7 24.27 115 0.088 0.396 24.5

Lo APIRHERLY, ¥4 54 hOBFERNRELD
BE2Rb+—o0BERSEDRIEEcH LS L ED
N, £22C, B A YRHELAF4 M2 BTFERPE
WWIRDRIZGEHL TV 2D TH S S i,

5 BTEH(A) Si0yAL0, NH-TPD

(mmol/g)
HY >24.55 4~ 6 =1.5
S-HY 24.45~24.55 4~ 6 =1.8
US-Y <24.45 5~20 0.8~1.8
HS-USY <24.35 >20 <0.8
X ik
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